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? =-*J L1k\tm (HfOx) , #V*A>Wt1tto (TaOx) , 8BBHfc«B (AgOx) , V 

ytfymitVs (MnOx) ts <o & JB a <t tt * JB v s c i:tfr*t 5. 

[ 0 0 8 5 ] 

Rtt*v*»att» HIS 2: L T «f£iT 5 «@ £ O H K AJ1 fc^tt > fSftJf^ 

[ 0 0 8 6 ] 

•f^aAIl 6 5fco^TttfcR5£lift<, 7>y{k'J^^A (L 1 F) , 7 yfc-feS"* 
A(CsF) , 7 <y ft ft >l/ «> A (CaF 2 ) i^?/^ 'J4IXIi7/^ 'J ±S 
^SOifc^tl^fflV^T^fiit^nfcfeO^fflV^ilfc^-etSo A 1 q 3 4 

t 4-^7, (5-^f;HvX* + 1ty*-2-^*) X^/I/'O (BzOs) t§ CD J; ? 

K«?*j8tt©i«v»WRi:» v y 7 i»$fctt U ^7 A^tD J: 3 K 7 /V ft 'J iIX«7 
;l/ft'J±Si£Jgi:£*I£Lrc i E><D<E>, I^SAil 6 5 klTJS^satff *«. 

[0087] f 

«?aASfe jjtfft^najiicv wants* fc*s«ft£*i: ^a^usa^ 

ft y ±g©&fb ! l%T*&s c ttfVfZ l^o y 7 a 8* %k */i/*>7 a&M, 

[ 0 0 8 8 ] 

J^K^fc^fSW^fEft^^fc^T, iEJLiiAI 1 6 1, IE ?Ltl 531)1 1 6 2, ft% 

mi 6 3, i 6 4, s?ffAii 6 5 », ^n^fn, t fetter 

[ 0 0 8 9 ] 

[ 0 0 9 0 ] 

(USSO^fi 4 ) 

. #Jgf£T*«, tttt«056)tJi**"r*»3tiR : f 0»*E"3^TH 2 » 3 * ffl V T tt W "T * 

o 

[ 0 0 9 1 ] 

IZKfc^T, 5 1 ^20|g 7 5 2 £ <D H K « ». 8 1 ©5Sft« 7 6 3 
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ig20S^| 7 6 5££Wf£o 9! 1 <Df§ftji7 6 3i:Sf?2©$!ftJf7 6 5 £ © R9 K it 
, Mi 7 6 4 * W? 5 C t tffff: t 
[ 0 0 9 2 ] 

gji©«®7 5 io«ffij:»>fc»2©*S7 5 2©«ffi#i«<&5.fc9fc:»ffS:0];!jiit 

5!:, ^1(^117 5 1 t|2(Dti 7 5 2i:cDKt««t*^n, Sg 1 © f£ ft B 7 6 3 J 
/-c«g?2©f§fte7 6 5£fcttHIHff7 6 4. K *5 V> T IE ?l i: B ? # S *S £ f £ = £ U 
I8& jg X * ;l/ # - fcl , 1911 7 6 4 *ftLXm 1 C^«I 7 6 3 £% 2 (D^ftM 7 6 5 © W 

75K&tK ^i©^)t«7 6 3tc#$nrc^i vRftmntm z<D%.%mi 6 5 fc^sn 

fc IS ft St * Hi ig « li f So f IT, ^£!f! l ©fgft^iSt i: H 2 ©5Sftfe 

[ 0 0 9 3 ] 

$ 1 ©ISftJI 7 6 3 »C it. *< V l> V. 2, 5. 8. I 1 -f F5- t e r t -^f ;H 
(TBP) , 4, 4' - e X [ 2 - i> 7 x - )l> e - )]/ ] ^7i-;l/ (DPVB i) 
» 4,4' -ex [2 - (N-Xf^*;W^/-/l'-3-^*) £ tT7x-yl/ (B 

CzVBi) , ex (2-^f;l/-8- + yU/7h) - 4-7i-^7i/7h-7* 
= ^ 7 A ( B A 1 q) , <X (2-^f*-8-*/'J/5F) - £ a u #1) 7 A (Ga 
mq 2 Cl)'*2©Bft*it*, ex [2 - (3. 5-ex (hU 7JV*V t+fr) 7 x 
x;V) eU~7^h-N, C 2 " ] -<'J^7A (I I I) ea'Jt-h (I r (CF 3 pp 
y ) 2 ( p i c ) ) , e X [ 2 - ( 4 , 6-'>*7;^n7i-*) Uy^th-N, C 2 

] U : 7 7 A (I I I) 7-t^;W7-lrh-f-h (F I r (acac) ) , ex [2 - ( 
4 , 6-v' , 7;l'*D7i-;l') e "J H - N , C 2 ' ] << V V 7 A (I I I ) e 3 U 
-b (F I r (p L'c) ) fc£©*ft*«fcft**n*»fttt*tf£*tt"Cfc!>, 4 5 0 
~5 10nm£f?ftX^*h;l'©e-?£*r-f£5SftaM#e>n3 o * ft* HI 2 ©f£ft« 7 
6 5ic(i, *«WO : &«4«»{*« J »3tt«K i: UTlitt-r S J: d k:^$ tiTfe 0 » !g 2 © 

58 ft « 7 6 5 £ it, 5 8 0~6 8 0 nmKfgftX^* Wl/©e-^££T5f8ft*M#5 
ft*, fit, fgl©f£ft/l7 6 3fr5©?8ft©58ftfeklg2©gft/l7 6 5fr&©5gft 

©%ft& £ & i <on® 7 5 i tmz ©«a 7 5 2tc^fn*>-gi<iiffijsi^ 
t ft tc »ta -r s o »»c»jaLft*nfno*)es, ta*£WKS£* ft* Sfe^tLt 

[0094] 

glO%^l 7 6 3 «> 4 5 0~5 1 0 n m©^^41t5 c tCTtSfS^ill^^ 
I^TtftSOl^/^-^f -yT'iH^f ftl^^^-^t'^^ttSftll (£ 1 © 
*Xb)*»6**'Ji«t»K»«Lfe«IBi1»-&*tlT^**», tfcit, 4 5 0 ~ 5 1 0 n m© 

T«, 5fetCji^fea-NPD> CBP, T C T A, Znpp 2 , ZnBOXOfl, 9.1 
0 -*J {Z-i-y? )V) 7 y l>7t> (fcift : DNA) x 9. 10- ^ (2-t7f ^) 
-2-t e r t-7f*7yh7tV (R&ft : t-BuDNA) 

„ Sfc, « 2 ©8ftH 7 6 5 fi, *f8Ui0*f . * 58 SB © W §if*© X * 

^^-^-cy/iDt^f &x^;^-^t7 7 , ?t-r5^I (820*X>) 
«>P»C, #&L£#fiT'^i:ftfcJlTfc£ C L<^o |20*XhtLttt> TP 

AQn, a — N P D x CBP« T C T A, Z n p p E * ZnBOX, A 1 q 3 f *ffl^5 
LitfTfS. £ fc B PS Jl 7 6 4 « . SlO%^l 7 6 3 «ftM205J^l 7 6 5 $fe 
«fflPBH7 6 4 tc fc<^T58£ L fcx*;t/#- £ 1 ©58ft® 7 6 3 kS2©58ft«7 6 5 
OK73^C^SIT♦t,Mo^l<Dfi^g763^:^2CDfi^®765©V^■rn^-73<D*^C 
x^;l/^-A^||jb%^«t9C1-5fc*cD^ftg%W1"5<to^^^?nTi''5c:i;*<S : t 
L^o m#&)lCit, R8B3J1 7 6 4 & , TPAQn, a-N.PD, CBP, T C T A> Zn 
pp 2 , ZnBOXl^ffl^TlgStSilttfT'fS. tCJ; 9 IC „ MBIJ17 6 4*^1* 
SCtf, SIl©f8ftJl7 6 3 i:^2©58ftjl7 6 5 © t,> T ft - 7? © # © 58 ft & M & 

<4?nti<\ 6fe58ft)bH#e>ft£< 4*fcv» t # t * 

[ 0 0 9 5 ] 
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ftfc, m i <DRftmi 6 3 trnzoftytmi 6 5 ©^-rn©/!^©.*; r> 

[ 0 0 9 6 ] 

i^stf, 5i7tJi(Da^{±-)i^is^? ns t©i?iii< , 09 * if h « & t <fc v . 

«fc l^o 

[ 0 0 9 7 ] 

m 1 ©?§#« 7 6 3 1% 1 ©«® 7 5 1 t©ra&c«:, 02tc^r«tatcm?ia^ 

1 7 6 2tf^ttP>nT^Tfe<}:^ 0 *?K.iS&J17 6 2 ©<ti, l?aAl761i ( t 

f«i5i 7 6 2 tSl©tS7 5 1 tOlCH^nt^tti^o *fc, 

7 6 5 tS20fl 7 5 2 2: ©HKti, 0 2 IC * T J: 0 lClE7Ltt%JI 7 6 6 tf^fr 6 tit 

v>T £ fc, iE7lft)£«7 6 6i:Sg2©mffi7 5 2i:©nK«;lE?L&AJi7 6 7tf 

[ 0 0 9 8 ] 
[ 0 0 9 9 ] 

03 % i ommi 7 1 1% 2 <omm7 7 2 ttDmizte, si®5?*i7 

8 3 tm 2 <D%Km 7 8 8 t^Wt5, Si ©ISftJl 7 8 3 £Sf!2©fSftJi7 8 8 tOFI 
Kit, JBlOl 7 8 5 i:»20l 7 8 6 k*St*. 

[0100] 

S1CI 7 8 5 «J£?l£?8£f£JlT-23tK 1 2 01 7 8 6 H:*? * fS** * 0 t? * * 
o HOM.7 7 10tttt0ta20«i 7 7 2 0«ffiOS* , a<ft5J:5KtESW 
ftl Lfc i: *\ S101I7 7 liA^aA^nfttf g 1 Of 7 8 5 *6aA3tlft 
JEHtti. jBlO**i 7 8 3 e*^TB«^l, ^1 OS7tI 7 8 3 $tl/c^)ttl 

B^Rjtti, jb 2 ©*a«j&»6ax*nfeiE?Li:ai 2©* 7 8 6 *»&ax*n 

£ £3? 2 ©fSftH 7 8 8fc*^TS«£L. IB 2 0«)ttJi 7 8 S^fnfc^ftttfl 
[0101] 

mi<D5gftJ!7 8 3 Ett. *«W©t«ftBaf**i t 583t»Kk UT««r * * 5 K« * 
ftTtS*) , % 1 © & H 7. 8 3 6> & , 5 8 0 ~ 6 8 0 n m K 18 ft X ^ * Y )V <D \t - >? * 
*-r*583tt*«#6n*, * fc » Sg 2 © g ft * 7 8 8 E fi , * »J > , TBP, DPVBi 
» BCzVBi, BA1 q, G a m q 2 C I 4201^^1^, Ir (CF 3 ppy) 2 
(pic). Fir ( a c a c ) , Fir ( p i c ) * E © #ft ®«. K. ft« £ ft 5 »3t % 

asi^snteo, 4 5 0 ~ 5 1 0 runic fgftx^? r-;i/©t:-*££-f?>f£fttff#£ft 

5. SjSl<DS£ft« 7 8 3frP>©3Sftfc,S2©f8ft/I7 8 8fr£©ftft£li, Iff 1 ©«@ 
7 7 1 J /•c«S2<Ott® 7 7 2 t « V 1 f n*^S t < liSi^ ^ 5> SilB t 3 „ * t T , S 58 

[0102] 

mm ^ <Dm i <omytm 7 6 3 fcrt«fcLT»ja*ftfct»4> ,, e**<:i:#»$L^. 

[0103] 

SPtt**T«R*^trJBTaB* c L^. « ? J: 0 €>IE?L©ISM'tt*^v^Si: L 

T tt , iE?L^^)l*^fiR-rsi:ttcfflv>5l!3!Ri:|Siei©t©?rfflv^ni±*<tt^ 0 S * ? J: 

/t * S> * A Kfbft , 7. 7, 8. 8-f h9>7/*/f^>> (fe * : TCNQ) > 2 
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, 3. 5. 6-f h77;^n-7, 7. 8. 8 - r h v t/ 7 / * / V * Z V (B&ffc : F 
„ - TCNQ) f^ffll^Lli^T'f 5. 
[0104] 

S20I 7 8 6 U, iE?L J; 0 ©WaStt^ja + * 0«K(c *t b 

414£*^%«t£^t?jiTi&3<:i:tf$?$l'V>. E7L<fc 0 fc « ? <Z> fi 3£ 14 Bi ^ ^ S i: 

Af07;l/*iJ^I> 7^^5")A, ft/US'* Af©7;VA U±8&Ji, x;Hf^A, . -f 
[0105] 

$ , ^lcD5I^H783i:^l©mS77 1i:OKfC(i x H 3 1" <fc 5 £ , tf i 
£ jf 7 8 2tfKtt&ftTl^TfeJ:^. £ £ * S ? $1 & Jl 7 8 2 £ gf 1 © tt 7 7 1 © W 

8 5t©HCti, IE ?l H & B 7 8 4 # » W" & ft T ^ T t> <fc V> . $fc, 820^*1788 
h^2©«1S7 7 2i:<DHli:ti, IE?LfftiI»7 8 9 Ktt 6ftT V>T Ul\ $ tc , IE?L 
7 8 9£gi2CD«8i7 7 2 © IB K £IE?iaAJl 7 9 0 »■«■ ^nT^Ttil<\ 
Sg 2 ©SSftJf 7 8 8 t^2(Di 7 8 6 tOFIlCttf?iSl 7 8 7 tfKtt&ftTt^ 

T t> <fc V"> o 
[0106] 

1^3 tf, JBJfcWOJlRttllBeHlSSftSfcOT'ttaiK* WfctfHjnffc^Tfc*^. * 
LT, ^-ft^ftO^ftJifr 6 ©f8ft£liS»£fr#T> fi ft £ L T % fg <* ft 5 <t 9 K t fttf 

[0107] 

(nmvmm 5 > 
its.. 

[0108] 

H 4 IC , £ 1 «D * ffi 1 8 1 tmz <DW.mi 8 2 £ © P.8 IC IS ft Ji 1 9 35tt5^^i 
?^8*nT^5 0 ^ LT, 5SttJt 1 9 3 K -IRS (1) > (2) > «iiS (1 0) 

[0109] 

^©.fcs&feftfit^Kfc^T, m i <onm\ 8 ii!i^p.aA?ft/c:iETLi:> mz <»nm 

1 8 2<flJfr&aASftfc« : Pi:^ »JttJil9 3fc:fev>Tiftt£L, 8 ft 14 ft £ tft @l£ 

l/^T, ^lOlil 8 llliiHTtltll. £2 ©M 1 8 2«iS&£:LT$a6fSo 
[0110] 

c f&ftH l 9 3 *«W ofc «£MI8f*fc8ftttfc£»k«V 

S«*IC. tff&LT^tft/cif T*&5 il U\ <:ftJCJ;t>T, # 5g 88 © W ® & JS 

yy^SL UM0¥ffiiiH0M0¥14J:OMOx^;l'^-^t7/5l? 0 

[01 1 1 ] 

5/7- ^©^-^©fSftfc^-rit^tltf 1 1> 0 
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[0112] 

tks *ftm<D%m&Mm# £m%&1t&*lt%toWLttmK*Z1t totems StoKK-o 

[0113] 

£/c, Sg l <0%mtW, 2 ©*«i:K:ov"»Tt»*IK:lEJ£«ft < > MM<DBM 3 KfBicOS! 

i © « s i 5 i , m 2(0 mm i 5 2 k.mm<Dt><D*m^z c %>„ 

[0114] 

sfc notii 8 1 t%yem 1 9 3 t<D mK.it. 04tcs£n3<fc3fc, ietlsa 

« 1 9 1, IE?Lf&5M» 1 B'2»«B»TfeJ:^. Sfc, ^2<D«8Sl 8 2 1 93 

tenet,, s^i&jMb 194, t?axi 1 9 s»*»»t«. 

[0115] 

IE 7L a AS 1 9 1 x 1 92, «?M3gff 1 94, »?iiAI 1 9 5 « , * n 

fn, 3 K|B«©iE?LffiA» 1 6 1, iE&MSSJB'l 62, tfiSH 64, 

l^ftAil 6 SfcRfilOtiOfcffl^iCfcafeSSo * , IE 7L ft AH 1 9 1 , lEHtil 
Sil 92, f?iill 94, t?SAI 1 9 5fc»*-3fc«1!B*>fr"r*fl!!0«ll8Ji* 

* S T t> <fc </> o 
[0116] 

[0117] 

('HM8>£tt6') 

[0118] 

ffl t m m "f 5 . 

[0119] 

5 0 0 _htc«, jB^SP6 5 1 It, y-Xfl*f USSgfjIIlK 6 5 1 2 t , h«*§ 
&iBftllII%6 5 1 3 £, ^Sffly-h©#$IKillsli^6 5 1 4 t V 5 tl X V> 5 . V- 

XM*f8aSKI&0S&6 5 1 2t, »5iffly-hfl€*K»iai565 1 3 t, liffl^-Hf 

# *i sk is h s& 6 5i4ttt, *n^n, ei**mt; wsGAfta&i^-efcSFPc (7 

h) 6 5 0 3 tSMLTI/^. fXT, V - X M # $gg ft HI 
6865 1 2 ts Siiffl^- hft?«MnK6 5 1 3t, iB3tffiy-HI^*K»EI»6 
5 1 4 t « , ^n^n, PPC 6 5 0 3*6Kf*i§, ^D<y^m#, X^-ht§, 
U-t-yh'ia^^^^ti'^So S/cFPCeSOSICli/'JVFEilffi (PWB) 650 
4 ® ft £ tvT ^ 5o ftfc, IK ft HI K SP , ±tB© <fc 5 fc&r t kH^gP. 6 5 1 1 t 

I C 9 y -f £ fH g L Tc t, © (TCP) * fij ffl b , £ « ft Sfl K £ tl T </> T t> <fc ^ . 
[0120] 

ji$6 5 i i k a , #i £ iri e e t>* fc % ^ © v - x « % m t^n is isj c m a t* as m t t <^ 

5..$fc, WSRttl&IS^fT^lRlKMA-eEW ltl>5. ii^gP6 5 1 lEti, 

[aKC^t/fc^lSoy-hffi^^A^JTjIoltcMA/T'E^JLTV^o Sftl*»6 5 1 1 14 

[0121] 

0 6 « , -H**»ttT*fc*0Eltt**l/fcH , e»*. 0 6 K *s T ® SS K (4 , JB l O 
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}>7yi?XZ 9 0 1 t&ZOVyy*/** 9 0 2 t ? 9 0 3 itf £ * tl T V * . 

[0122] 

SlOf7y^X^ 90 1 t, % 2 <D h ? y >> 7. f 9 0 Z £ l* s ^ ft € n , y-hwn 

<d H ^ * * ® t£ £ W -f 5. V- K W yfRti. £ 

& K£ f s c t ffl $8 t- & s „ f jfi-t 43 t a , v - x $ fc a f b f > t l 

[0123] 

y - hb^ii 9 1 1 £ , »affly- v m^mmmm^ 9 1 3tia^7^9 1 sti^ 

l it, i8SJiy-Hl*«»l&0K9 1 4i(iX^-yf 9 1 9fc*"3-r«*«fc««s 

92 0tC<fc?TV-X1t*t«i!j[i]E&9 1 5SfetttS9 1 6 O^f n*»tt*WC'S« 
f 5 * 5 C 6 n T ^ * . ¥LT, SglOh7y^X^9 0 lOy-HBIiy-bffl 
§19 1 lKl«filCilllT^*. SlCh7y^X?m^ltIliV-Xff 
$9 1 2fc*«Wfc«ttb, JB2««tt» 2© 9 0 2 ©^- 

E|'81T^5. |2Oh5V^X> 9 0 2 OlHII4«it«»t9 1-7 

£2«1S{;ifSftil?9 03 K^$ft£-©m@fc«Mmc&^LT^&o fcfc, * 

^ -y ^ 9 1 8 «, »iiffly-hffl#^IK»)iHlK9 1 3(C$$nt^TtJ;^o S/iX-f^ 
^9 1 9 fcOV*TfeifiSffly- m*»B»iaa9 l 40*Kt$tlT^Tt<!:l\ *fe 
, X-f7f 9 2 0 lC3^Tty-XffiBiaR9 1 5®>fKSSnT^TtJ:^, 
[0124] 

IS B 7 O±ffi0lCg-r ± 9 icBBBf S C t tfT- t 5. @7tC*5V>T, £ 1 © h 5 > f X * 
1 00 l(D£l«ffi«y-Xffi#iSl 0 0 4 L, £2©m^fi£2<Dh7>'yx^ 

1 0 0 2 ©y-H«iC81lT^5. Sftf2 ti8i««ISlll 
0 0 5 Kg&^L, Sg2««ittf§#ilt : P©m&l 0 0 6 Kgl!LT^5. ^- h##*S 1 0 
03©-Si5«mi'Ohv>'i 7 X^l 00 1 ©y - h t L T$t&f 5 „ 
[0125] 

[0126] 

i*»5A*^5of (7';>yA) £&U£^ < fc3£'>&<fcfcl*j>ratC6 0|H]@gi:-f 
[0127] 

IBKStiiK, tta»»ll50 1 a, 502a, 503a, 50 
4aJ:6jtM501b t 5 0 2 b, 5 0 3 b, 5 0 4 b t * % tS 4 O © ^ 7 7 U - A 5 
0 1, 502, 503, 5 0 4 (cW»i^ntV^„ % % t S <D fl § £ ^ X. 6 ft fc 58 
«»»IBK*V"«T»3tt«ttfc«:t>TV>*. § 4 © 7 7 b - A It S ft it ffl 
KOg?©tka, £10-9-77^-^5 0 1 :MI2(D+>-77U-A5 0 2 :«3<D^77 
V-A 5 0 3 :S4«t771/-A 5 0 4 = 2 3 :2 2 : 2 1 : 2 0 = 8 : 4 : 2 : 1 t 

ctiKi?T4ifyHB*«it5i:i* , T?ti. fib, if <y h » R tf R§ 

[0128] 
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i*»5«*ff* T»«JC»* i&fcttflFtf frfaft*. ftoT. <Tfc <fc o T«# a * JH IB O M » 

tfii*lB15 0 1 a#«7LfcfT*P&«K«#WM50 1 b'Nt^S. 

T^5„ * fc» «jf)«IB50 1b« { »7Ufcff*»6«IC*O*^7U-A502'\»0» 

fit±O*5*llff**0jSb» 1f7"71/-A 5 0 4<OSKiSffi5 0 4 bS!?7t%. 7" 
7l/-Z»5 0 4K48tt*ilff*»7Ufc6*O7U-A'N»*. £©£?£> S1f77U 
- AlC*V*T»3tt Lfc WW© 1 7U-Afcfttt*54©$83fc* ; ?©»tt"#lffl 

[0129] 

f77U-A 5 0 4 C9J:9t, a»frBS'C0« : &tf'**7"*"*Wfc» &lc » & £ A, 
«J*fflBK:»ff bfcffKfi»S«*SWIB*»«IWK»7«*fcVVfcttt x SMIIS504 

bO^lcMSfflM 5 0 4 c *Htt* 8HI«lc*Jifto«lli:4* * 3 Cl»t8 c t tfB 
SLV^o ^ IT. 3S*fl«K*»)tt«I8t bfttf fcov^Ttt, -3SJIBIHK 
o (LOWH^if^^iffiS 0 4 d tt5. ) . f IT, *»fTB©»&HIBtfl*7Ufc 
SilSic, -ff i *» 5Mlsft© (£fc«7U-A) ©•aWMK^fr'T*. Ctit ioT 
% 5 0 4<Dftjiii»SIHt, *-©&©+)-77U-.k©»t&#$&5FJi:;tfai: 

[0130] 

ft *flT*a, ^7yb-i>5 0 171S5 0 4 {i&#}8P^©g^k©fr£l©KM/u 

*e v> s w , &t 1 & *n ssfffl © <t 3 ft M tf k f * * < s w a «.» n © js v> t, © 
^e.iitcM^p.nTv>Tt><fcv>L, % rcteUftmm<D & ^ t> <o t t> <o t ? v ? i±ic 

it A, T V T * V» . Sfc, +>-77b-Afi, S6B«'«07 tlT^Tt J: 

o 

[0131] 
[0132] 

if'taJBBCfiWSlftlcowTKWti. » IK IHfc * V T * n ff i CnttS*8» 

i:m*«fc««i,» mzmv- m*««»is» 9 1 4fc« $ fc, y-x 

fi^H 9 1 2SX-fff 9 2 0 %^bTV-Xl8#«B«l@tt9 1 5fc*««fc:tt«LT 
^5. ClT, nfjg (n ttSXSft) Cy~HfS91 1 C«8bft8 1 C h^yfX 
*9 0I©y-h*tSfcfl*#A**tU J| 1 © h 5 >-3* * * 9 0 1 14 * > ft * . * L 

t, o©b#, i Mifr&a**ji!£©y-xMttfcHiiffciR«Mtf xasft*. ftfc 

X«^*9'l 2 *»&A*«ftfcl*»MH:* *4©y-XM»fc««bfc*i ©H^y 

-7 X # 9 0 l^^lTS2Oh7>'> ; Xif9 0 2Oy-HlKAtl2tl5. C © R$ ^ 2 
Oh7>->*X? 9 0 2(cA7J^tlfti§tC<toT, m«it^*&^9 1 7tSfI? 9 0 3 i: 
0»1X«*»51^1** t) » 9 0 3tt»*Sfttt*JI*#ftSi8. SB 2 

© h 7 > :7 X # 9 0 2 P ^ + * /HH T' & -5 « « , S20h7yfX*9 o 2 © y - h 
ildow Leve 1 OfiftfAASn* C k Ei9T»«*?9 0 3 *i«}tt4. 
-73, ^2©h7>'> ? X? 9 0 2 ^Nf t^.;HT*65l^tt, 2 © h 5 y 7 X * 9 0 
2©y-hMfcHi gh Leve 1 <0<m # A*J * tl 5 C £ (C J; :? T fSftJB? 9 0 3 

[0133] 

*KJBS»!IHHC**t5ilffKOV''TBlWr*. M £ Hi M K ft v"> T , n ft g ( n (4 g $ ft 
) <of - hm%®9 1 114. X^«y^9 1 9*ftLXm£m?- H9iB»a»9 1 4 
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w&mf- hmm®m®®& 9 1 3 z 0 *tt. y-x 

1^19 1 2aX^7f 9 2 0^^tttl9 1 6 tl^WlCgS^lT^S, CCT'> n 

n »ioh?v*;x>9 0 iit*yj:4*. *it, com, 1 ?u g ^ e> g ?u g & © 
y-xMMKiRii$i;:$£{§*i#A2j£n5o y-xfs^iS9 1 2 * 6 a*j 2 nf=m*M 
*t tt , s«©v-xif iKglift^ 1 ob7>^xit 9 0 i*MTS2»b7y^ 

X * 9 0 2©y-h«1itcAXl?n5o mz<Dh^y^7,^9 0 2 £ A ft £ n /c ffi <fc 
,T, «M^«&«9 1 7 fcfgftSR^ 9 0 3 t ?tt, ««lf9 0 

3 « 8 fcl W £ IE fl ft £ & 5 o W it tf , K2©h5J'J'^> 9 0 2 *'P^t*A'fiT»il 

•& , S2Oh7>'> ? X^ 9 0 2i?)y-HilCH i gh Leve \ <D {B X1l Z tl 
5 C t K. X. i Xftftm? 9 0 3 £5. -7?, g2« F7>->'X^ 9 0 2 *'Nf 

t^iHt^Si^B, S2©F7>yX^ 9 0 2 ©y-htI(CLow Leve 1© 
i^AU^?n?>i: tKi^T^itlf 9 0 3 fi^flft £ ft 5° 
[0134] 

&13> » £ JH IUJ ? tt , nffg (nttg«SR) K~O^X\t. « ± K Si 93 b fc <fc ? ft » ft K 
<fcoT*8£T3&©m^%Aft-f3oL.frLs M»©J:3»c, nffS^iSWSffeSi: 

£fC, ■ffiOff (mRS (mliggSS) tt5. ) K o l/> T li » & W H t ft 5 *§ £ $> £ . 
C©<fc-5fti§£, ft C9U© V-Xfll.#««r ftjffi t T n ff i £«$£©&©«#** m ff g 
E A* WTCillHr*J:5*»ft«**c4:«' 

[0135] 

JfcEftWLfcJH*JWIfflE*tt5ftftEJ:-3T, n1f|058)EIf 9 0 3##5£ft£:fto 

/c^, itftK, y-h«^«tw*ffly-hfli^««iiia»9 i 4i:**»«©*JBi:'r 

* fc«K» X-< y ^ 9 1 8 fctfj 0 If *T y-Xffi#&i: y - X « # » EJ SI 9 1 5tS 
^Jt5„ ?LT, V - X M « i: V - X M «B » El tt 9 1 5 & « E , y. 

^ hfi#ttfc»&ffly- h M*B»@§& 9 1 3 ?Lt> Y- 1- 

{I *t US SB i) EI 88 9 1 3<n6.mffB<Dfi#*lcaJ?»K:^^*i<A*«n, ^lOt'^^X 
*tf#y?3££Ex y-XfHfHUlEftElKi9 1 5 lWB^6«*WBJJSOV- 

x{8^*§E#ii©&©{B^tfA*j;*ft3o toifci^T, mtTg©5gfti?i?«> % ft 

[0136] 

,ttJ:iDJ;5KLTmffICO^Tiafflffl*«ifc5, fi^K, n + 1 fr S ©iH*»l IB 

K»ffT«. *■©»£, y- h t »3iffly- us $ sg is ei g& 9 i 3*#mffi£? 

5 £ E , Xf-y^9 2 0*«l3^ATy-X€#iSI^«ii9 16i:M^-r5o 3: fc > Y 

o^rii, }g*ffly-Ki#«K»iHiK9 i 4 tmnwrnKt %o tit, }fisisy-h 

M#*SigilElKl9 1 4 5 ( n + 1 ) fxloy-hStfiClRWCfif l/T$l 
©h^y^X^Efl^ffc^yl-SJU^ *iS9 1 6A>e»rS£^^^AX1?nSo C © £ 9 
(C L T x (n + 1 ) fjlOfiillF^SIifc^ HSKlx mfTa©Sii«BKtC^tT-r 5o 
CIT, RI*K, ffl3c)BMi:*3iJBIBi:%ll») £ lUff i © ft * W M £ T* lift * * fttf 
J: 

[0137] 

ftfc» *»*TI4x nfflOffitlllk (n+1) g © i8 £ Ml fffl t © M E m ft g © * 

&mm*&if zmftic-o^rmw t-fctf, cttfcHer, (n-n fiicffliiskn 

fTg©$£WIBfc©IBEmffg©§&gl3f«£lSttT&<fc^o 
[0138] 

T , JfiSffly- h M«K»ls]§& 9 l 4 i:««-oy- m#«fc*lf«tt«l6»i:l"* 
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[0139] 
[0140] 

09icfcv^T. mn ©^s-pisnt^sos, # n © ?s # nt ^ 1 2 * is m f 5 tt #> 
r 3 n 1 mmmmm: 1.6 (Ha, 1 6 b , 1 6 c) «iiut^se«i 7tj; 

oTt*ftC8««nT^*. £fc, 383t*?l 2tt, RBIl 8 fc J: -o X , i»l/T» 

tt, #j&t8Kfe^T, sfi 1 o±»ciaw-6nTv^*o 

[0141] 

ftfc, B9t»«tifth7yfX*l l tt, ¥ *f* Ji * 1» i: L T S « i: iSfflflfc 7 - h 

tt, ®£K£ttft<, h ffi.© fe«feV N . Sfctf hi»y- h©**fc 

tt, * + ***#JIO±lc«BK* , »***ifct.O (* + *>HSB9!) Tt 

«fcV>L, tflr*tt*-+*;l>*«jR*3¥»f*»©-*#IHIttfc*ofcfc<0 ( ?■ ir * ;PX >y * 
9) "fffc ftfe, 2 l liy-Mi, 22tty-M6*§L 23tt¥9ttB, 24tt 

nSC*lfti> 2 5tt»@, 2 6li«IlT'$5, 
[0142] 

[0143] 

ftfc, -tr = 7*;l/7 7 X&^mfot tt, *©i5StOT*fe5o # ft St t ft (* 
KB, £ 18 ft £ ^ ) b, Sfti***-«KS£4S30«8*K 

T-$5. gfc / >ft<i: ) t>Ja4'©-SP<D®#£tt, 0. 5~2 0nm<D*§ft&£-&A,T'< / "«5 

lt^So x^@SfT*tts i Battles** * a am* (i i i ) , (220) 01a s? 
e-*tf«»stis. **s-s^ Utv9» -v9*y K) *»*«*57t»7k**fctt/No 

yy^'>4< £ & 1 Hi? %-§A,T-^ £ o im^Sft^ft^ttC^^n^UX^/l/^ji 
tt) ktfbhWS. ift*«#4^a-i![t»» (7"7X?CVD) LT^j£-f5 0 
& ft W « f* b'T tt S iH, , ^ © ffi K t> S i 2 H fi , S iH 2 C 1 2 > S IHC 1 3 
, SICI4, S i P 4 4Z*fl^*Ck#?t*. CCD^{t1%Mf*^H 2 ,Xtt, H 2 
H e , Ar, Kr, N e 6 S tf tl fc- « S tt * * ^ 7C* T »R U T t A ^ 

o tf ffi*tt 2 ~ 1 0 0 0 fg©SBB, E*)tt«lB& 0 . 1 P a ~ 1 3 3 P a <D$EB, 
tfctt 1 M H z ~ 1 20MHz, t < tt 1 3MHz~6 0MHzT'fcS o SUilUB^S. 

S3 0 Ott(TT'J:<> iff KB 1 0 0 - 2 5 0"CT'65. H^xD^fcS'felTCill^LT, 
IS Hi, KlftSO^tlt^O^^ftlil x 1 0 Z 0 a t oms/cm 3 «Ttt5 

t fctfSS L < , Wfc* S&3iii«tt 5 x 1 0 1 9 a t oms/cm 3 ttT, » £ L < tt 1 
x 1 0 1 9 at oms/cm 3 ttTttS, ft *i , t57t;l'7rX4tO%«tS*l 
**lV^ftTFT (l^f^V^X^) Ol»Sli6»l~10cm z /Vsec!:S 

5. 

[0144] 

lii/'jnyy;l/7a>>Al|frF.sS§tO)!)^if ^ns. cnfettU-lf-ISJIfttcJioT 
Jgf££ ft/i t» Of t> <t ^ b, 00* tt - >y *r fr&tiR ^ @ fl f£ ft ft K J: * IS ft ft K J: o T 
Jfc )£ £ ft t> <D X * ^ o 
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[0145] 

-©b5y^X*T'M2nfclH|Bgft£^5%ftS«T-&£^L, P573©h5>S>X*T? 
[0146] 

£ £ E, g 1 JimMK 1 6a~l 6 c ti, 09 (A) , (C) C^t <fc 9 E£B T* t 
J: V> U £ & <fcv^ 0 £te, 1 8 ■ ttHka« , Pifta*0 * 5 »*t**»6* 

9 , i6btt7{'!)*. , pJ'n*9y (j/ijay (s i) £ (0) ^©IS^TftflHlliS 
tfKlitsn, msic*4.< k t zkHtftittyWSlS) , a js st i>nfc fc a fb s * 5 © i a 

¥ffltt*#"J"*ttJt*P&J*S. S 5 IC , l.6ctt7*i> (Ar) *-gftrSfl:S*iia»& 

fc © * jbv x «fc v> . cneKnoiiiA^ssi^s^fi^^btTtiv 1 . 

COi5K, $119^111 6a~l 6 c 14 , JK « 111 $ fc tt *T «» © W 7a * ffl T £ 
[01 47] 

Usui 8 a, x <y s;asic*^T, tt**ft#a*«fc*ffe'r*»* , e**ci:* , *F* 

t4 W 73 ft ffl V T $ 5 ft fc t> © T' <fc V> „ 
[0148] 

^te, 09 (A) , (C) t»«» aiiHI8il6a~16cO»*^7i"^M 
1 fc»3t*? 1 2©IMERtt&ft;fc*lJ*T?**tf» 09 (B) <D<fc 5 E, 1 JlH*fe*iM 
16 (16a, 16b) Oi, $2lUiilIl 9 (1 9a, 1 9 b ) ftM V & ft fc $ $ 
(DtOtJ^t t 0 9 ( B ) E*f fgft2£BEte^T{4, 3! 1 © * « 1 3 ttSS 2 » 

[0149] 

. $2ifi%iii 9H, m i mm&mmi 6 tmmic, zmT*t>&^L, 

t ct^„ 1 9 a 14 7* U ;U n > ( -> 'J n > (S i ) £®m (O) £©*S£T'#te 

li«t«A«n, . fc*tfl!!li»rteftll{b«**© 

ia¥ffltt*W-rs*K^6<S*- S 5E, l 9 b fiT/P:^ (Ar) ft#tyg{bgH® 
ate, #f*i*t5*KCo^Tli, «PCI8«B:*<» C C E fc fe © & 
fl.©fc©ftffl<^T«> «fcV>. Ch6fil»0*Bfr6lSSl*2 6Cfi*^*'*f 

v> 0 c©«fc-5tc, |g 2 H RS 16 Si H l 9(4, ft 14 W « % © Pa 7? ftffl ^T^fiSSnfc 

t©T-t»«j;^b, s £ « & « us w«^©^-rn^-T-^B«?nfc«»©T"E» 

[01 50] 

Kft*? 1 2 icte^r, » 1 ©M*«fctf a 2 ©*«*H'»rnfc »fttt**r 
*««nT^**^, 09 (a) oas^©^9iT-g?n5 * 5 e, gn©sm 3fflyt 

$2(0fil 4«©Pi75*»6»3tt*«0Wrci:««T**. Sfc* ^2©mHl 4 ©*# 

sjtttftwr s^s-esiss ftT if 09 (b) oast ©fcai-essfts 9 e 
, sg2©a«ii 4fli©*ft»6»3tt*w»)ai , rci:*i ,, p*s. <: ©«-&, ig 1 ©«n 1 3 « 

K St 5£ <D ig <^ ft T* #f J£ £ tlt^ Sfr, Sftttg#$OH^fl* , 6)8*i (SS-tffli) 

3©T73tcR^e.nT^i)i;i:A^$tv^ 0 $ , mi©misi 3 © # >g 
3tttt*wr«»K'xf*ijai«tir^*ii-&, 09 (o oefito^EPT'S«ti5<t^, 

IS 1 © W fii 1 3ffi!l©*^&^^ftSXOtH-ri:t*<T-t§ 0 C ©*§£, 4'ttS 
3**©W^»iS-l*ttJK*ftT * fctt5»IS#S& 2 Oti 1 4©±7jERtte>ftT 

[0151] 
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$fc, aft*? 1 2tt, Sg 1 ©S8i 1 3 ©ttft J; S fcil 2 ©M 1 4 ©mffitfiti < &* 

.j; 9 icBffi^aijin t i: * icmwt * <fc 9 icjf i 5 # »/i ^ nfc &©T&?Tt><fc^L, 

!g 1 © W @ 1 3©«ffi<fc»5fc!g2©Ml 4©mfit^«<*S<J:9lc«ffi^ fll ilP 
L fc £ t SHt T * <fc -5 £ S 1 5* ? »i?tlfctOT'$^tt M ^ © *t , h^y 

i^x^i i&N^**;i/Sh5>*x*T*fc»), & # © *^ , hvyvx* i 1 a p ^ + 

[0152] 

\cmif?KftKm?*m®?< *t %> f s7m<D%yt&mT*& -iT & ? t m © a 

[0153] 

[0154] 
[0155] 

01 0. (A) «, ■*58W*affll/Tff«bfc3>lfa-^1»*D» ##5 5 2 1, tf & 
5 5 2 2, gg3! 5 5 2 3 , F 5 5 2 4 S i?tioT|fiE?nt^5o * 56 W © 

[0156] 

.010 (B) *«0^^®fflUT{fiaL/'cmiS«tT*fe^, *^5 5 5 2 »C{4g^gI55 
5 5 1 t , ^^aj^gP5 5 5 4, ^^A*gi55 5 5 5, iff ^-f 'yf 5 5 5 6 « 5 5 5 7 
„ 7y?t 5 5 5 3 «KJ:?Ti*8nTV^. #^0J!©fSttlg?*£-r*?§ftgB*3i 
3a*Wi:l,Te*&trc:l:T«K***SJ*T**.- 

[0 1 5 7] 

010 (C) (i, #3^*jifllLTtt|^fcTl<'t!:£«aT*'K 5 3 1 , ff 

(* 5 5 3 2 , 7. If-*- 5 5 3 3 * E K «fc otlSSnT^S. * » W © « 3t * ? * tt 

[0 1 5 8] 

W±©*3lc*»W©»)tt*IH*> £M?«S©*jKWi:UTfflv>-*©K#Wlcai/ 

TV**. 
[0 1 5 9] 

*»«Ttt. n^bra-^^FKov«Tas^Tv>5^, c©ftiK, tey^^gv 

SB, *v^tt!Bi|8«l»9C*«ira©*3tt*? *«3ttStli**«i l^T v^. 

[0160] 

**«WTtt» «3tS (1 9) T?SSn52, 3 - ex (4-h'J7;Un^f/l/7i 

=. ;l/ ) l>y ( B ft : cf 3 dpq) ©£(£7jj£K:ov>TIB(}if*o 

[0161] 
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[ ft 2 1 ] 




(19) 



[0162] 
( X r -y 7° 1 
[01 63] 
[ it 2 2 ] 



10 



4<W{* a cD^fiSU 



Br 



Mg 



/=\ l)Tetrahydrofran, 1 ,2-Dibromoethane 



2) 



H 3 C-N 





CH; 




(A-4) 



20 



[0164] 

hydrofran) 3ml«»SSft, '>i©l, 2 - 
7"Dt^y > /h'J7;l'* 'J F 2 5. 0 0 g IC T H F 1 1 0 
f»a»T2l$m«#L;fc. MfcftiPLfc»*C l . 4- 
5^*^7. 8 2 g fcgsJjP U J&PMSST 6 BfNU8# Lfco 
2 0 0 m 1 * im A , * V H * * a a * & ^ K T # & b 

tti F£ ft a * ffl fc (ftfiffl*. HX^30%) □ 
[0165] 

(Xt y 7* 2 : #fg(80BB{&? 2 , 3 - £ X ( 4 - r- U 7 



. 6 7 g t T H F (Tetra 

'^nti^SHU, 4- 
mlfcinA/'ciSffi^jSTbs ftp 
^p(f-;l/tf^7^>-2, 3 - 
M K ft SP b M £ 1 0 % & 



30 



;l/^D/f;l'7i-*) * 7 * 



[0166] 
[(k 2 3 ] 



CF 3 DPQ) 





reflux 




(A-5) 



40 



[0167] 

±13 X * - A (A-5) tCbfcA^T. ?#P>nfc4'Hi*a2. 36gtl, 2-7i^ 
l/y-y/S^O. 7 4 g K ^ D" n * ;l/ A 1 0 Om 1 £ in A , in&j§jftT8B#|gjt#b;fc 0 
MK»*Jbfe*«* 1 0 #vefift*tt*fc TM I, BifH-f h 'J f AT'^Jt 

i§&£itffib> # ?8 W <D BH fii ? 2 . 3-tX (4-b'J7;l'5j-D^f;l/7x^;l/ 
) y (B&ift : CF 3 DPQ) ($ftes*»5f^ 1X^9 1%) . 

[0168] 



JP 2006-182775 A 2006.7. 13 



*S(tPJT-a> HffcflJ i r^^Ltz c f 3 d pQ^ffl^t, ^3fiS (i i) t'i?ns 

* « 9! «!> * « & JB HI f* (7tf;l/7thth) tTX [2, 3-kfX (4-h'J7A*n^ 
f;l/7i-*) * J * * U ^ h - N , C 2 " ] "{ x ) W I* (II I ) ( B # : ' [I r ( C 
F 3 dpq) 2 (acaG)])0^fi?7jj*ti:oi / ^Ti5iB^-r5 0 

[0 1 6 9] 

[ft 2 4 ] 




10 

(11) 



[0170] 

(Xf'^l : tK8*8tt (*» : [I r (CF 3 dpq) 2 C 1] 2 ) 
[ft 2 5 ] 




[0171] 

±12 X * - A ( A - 6 ) IC L o T , $"f. 2 -X h * ^ / 3 0 m 1 i: 7K 1 
0 m 1 t <DM-etm*®mt LT, Effi7CF 3 D P Q* 2 . 5 9 g > Eftl' 'J 5> 7 A &Wt 
t-*ft* (IrCl, 'HCI.'H,0) tO. 7 4 gi^b, Sffi^Tfl 5^ 
BiiiftT 5 C .K it), [I r (CF 3 dpq) 2 C 1] 2 £ f# (*f 40 

» 1R* 4 8 %) o 
[0172] 

(Xf 7/2 : *?ZW<DG®&mitf!ya (.T-b + frT* b * h ) t? X [2. 3 - tT X (4 

— h D 7 ;l/ * n ^ ^ ;i> 7 x - ;l/ ) * / * V -f h - N , c 2 ' ] "J 9 V h ( I I I ) ( 

Bgifr: [I r(CF 3 dpq) 2 (acac) ])©£■!£) 
[0173] 



(29) 
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[ft 2 6] 




[0174] 

±iSX*- A ( A - 7 ) ic Lft o T, 2-xb*->X*/-;l/l 5ml ^SltLT 
, ±ET*#5 tlfc [I r (CF 3 dpq) 2 CI] 2 % 1 . 2 4 g , 7tf;l/7tb> 
(Hacac)£0. 1 8m I , Kit h'JHtO. 6 1 gS^t> ilglSTICt 

1 6BSM5I)ffi-f£ C fcfc* 0 » *8BJ§©£1i&jSft:S*&l (7tf;P7*htb) £ * [2 
3 -a (4-hU7Mn^*7i-*) +7 + ^'Jth-N, C 2 ] -f »J 5> * 

A ( 1 I I ) («« :ir(CF 3 dpq) 2 (acac)) *»fc («0*ft»* 4 « 
^3%)c NMROf->*ttTK*t. 'H-NMR. 6 (CDC lj) =8. 17 ( 
m . 8 H ) . 7. 95 (brm. 4H), 7. 76 (td. 2H). 7. 56 (td. 2 
H), 7. 17 (d. 2H), 6. 94 (dd, 2H). 6. 67 (s, 2H). 5. 3 
0(s,lH),1.63(s,6H) 
[0175] 

» 6 ft fc I r ( C F 3 dpq) 2 ( a c a c ) © 'J * P P * * >"f K fc it 5 5ft IR X « * 
MUS-fctf^ftX^Ml/SrEl liC^fo 0 1 1 Kfe^T> 8 M « & ft (nm) » KM 
tt9itt (ffit*{4) *«*. *f&m<DG®&mit&® Ir(CF 3 dpq) 2 (acac 
) B3T0nm, 4 8 2 n m , 570nm ( *y a * ^ - ) , ftitf 6 2 0 nmK»lRK- 
JSSUT^J, $ft, JJJfeX^* h*tt6 6 5 nmEJ|)tlf-***t*#ft»*'S* 

oft, £ft, IgftX^ * h ;VOtfiS , tt««R < » ^■y-^*tT-**wUT**)» ft 

M BE © S ^58 * "P * o ft . 
[0176] 

4:43, ft oft ft I r (C F 3 dpq) 2 (acac) it ft tt ft tt fc ^ < O <0 © IR e - 
**<19»JSft*. £iftii> h * */Hfif*9K* < lens W©S54XT' 
85,-iSMLCT (Metal to ligand charge transf 
e r) Ell/i-i* M®. =S«M L C T 58^4: i! icWJS-T 5 fcS««ft5o & 

lfcftttftW©*iRe-*^^fi«*K:l3l/>TrP- H4:a*§ly^*<>» = S«M 
LCTa^tfWOM*** Ml/ 6. ft*. 1 r (CF 3 dpq) 

2 (acac) MtHM^BlBttll^OiCaJttBJB^aiBaMW^iBftft**^** t 



(30) 
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ifc, t# £> ft fc I r (CF 3 dpq) 2 (acac) Z % tS ? u U * ? > ®mfc&% 
*t!tS%.W*&\L, »**»#S-&fc#«"T*I r (CF 3 dpq) 2 (acac) % 51 
JttS^fcfctoaJttttfi^Sl^fc. £ fc, # 5>ftfc I r (CF 3 dpq) 2 (acac) 

* fi tr 5* * a d ^ * y ®mic 7 jv d y a A L , 7;l/dry£&#2-efc«tgT'ir (CF 

3 dpq) 2 (acac) tSftS^ftfctOSDtailtl^ft. I r ( C F 

3 dpq) 2 (acac) **O»)tl4»**»#**fc«lBK*»*»5tti!i*±0t7 

OiSl^^r^fclil^^^-pfco £©<:£:*•>?>, I r (CF 3 dpq) 2 (acac) ) £ 

* <o ft % it m% T- & % t % * 5 ft 5 o 



*SJSIWe£j«L;fcI r (C F 3 dpq) 2 (acac) tt, 01 1 T* ^ L fc <fc 9 £ , 

if, nJUftOSftiRfcfiJfliT Sr'WXfcffl^* C £T*. X ^ © jg v> A << X * & 3 C 
i: # T? £ 5 o 



, *mS0B"P^J«bfeI r (CF 3 dpq) 2 (acac) It. =1IMLCT» 

IRCOH-^ (6 2 0 nm) £5SftX^h/l/CDtf-* (6 6 5 nm) t<Oi, T ft ^ X 
h-U->7 htf**^. CCitA^, Sje*C^O^?^$^T*feS C ft5 
„<OS:>K #%B!©WII£)g$ftH:, HMM L C T Bl ig ft jg © # ? £ £ 1? & 5 fc & , 

[0180] 

■*£ -Life I r (CF 3 dpq) 2 (acac) tt, jg$il*H?T^- 

[0181] 

( i 3) T'^^ft.s^fswos^^sit'&tsiex •[ 2 , 3-trx 

(4-F'J7;^n^*7i-;l/) */ + *'Jth-N, C 2 ' ] ( tf 3 V -f Y ) f 'J 

v^A (I I I) ( Bg & : I r (CF 3 dpq) 2 (p i c) ) O^JS^rffiCOfTttW 
t5. I r (CF :i dpq) 2 (pi c) Q^fiKX^-A^ (A-8) E ^ f „ 

[0182] 

[ it 2 7 ] 



[0178] 



[0179] 




(13) 



[01 83] 
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lit 2 8 ] 




F 3 C 



[0184] 

mntLx, mmm 2 <o xt- v ? i r*m nrcm&&w ( [ i r (cf 3 dpq) 2 c 

1] 2 ) £ ffl ^ £ » £ 1* > J'^DD^y30ml«iSitlT, tl r (CF 3 dpq 
) » C 1 ] s £ 1 . 77g> en'Jyf (Hp i c) 5:0. 8 2gg^l, i!3?lIT 

ict i 4itMffiifto n/cs^js^^x/^^ u- z-icrmm®.® ** 

/-;ViSltctBSg B B ^ff^fco 35nfc»****/-;K Sv^^^vctMl 

, *»HO?rtt&jSfl:£tt I r (c f 3 d p q) 2 (pic) *»ft «*8 

0 %) o 

[0185] 

$ fc » f# £ tl <b £ © 1 H-NMROf-^*«Tti:it. 1 H-NMR <S (CD 
Cl 3 ) :8. 65 (m, 1H), 8. 37 (d, I H) , 8. 19 (m. 3H), 8. 
08 (m. 1H). 7. 90 (m, 4H). 7. 83 (m. 1H). 7. 76 (m, 1H 
), 7. 62 (m. 2H), 7. 39 (d. 1H). 7. 30 (m. 2H), 7. 21 ( 
m. 2 H) . 7 . 15 (m. 2H), 7. 06 (dd. 1H). 6. 99 (s. 1H), 
6.93 (m, 1 H ) , 6 . 3 4 ( s , 1 H ) „ 
[0186] 

»&ttfc*»W©*«&jmfc£*II r (CF, dpq) z (p i c) <D#«?SKT d 
* T G - D T A K «fc *) MS. b t C 5, T d = 3 5 0 °C X & *) \ ft»ft»»tt*wtil 

[0187] 

* fc , i^tlftl r (CF 3 dpq) 2 (pi c ) (O^na^ytpKfcttS^gT- 

e>BSijXX^*h;V:fc<fctf?SftX^*Wl/ ; £:0i 2 „ 01 2 icis^T, 8ttt»i»fi ( 
n m) % ^tt«"3S^S (ff*¥ffi) 33 £ tf 5! ft 8 S *St. *H^Ct«^ 

JS (t ^ % • I r (CF j dpq) 2 ( p i c ) it 3 7 4 n m , 4 4 1 n m , 4 8 6 n m , 5 
53nm (is a **) , 6 0 6 n mCKiR ^- ^ *t 1 1 ^5. £ ft > 7> ^ t Y b \t 
6 3 7 nmlca)ti;-i'«*T«#ftJ!»?*?ft. » ft X ^ * b ;l/ <D ¥ ffl fel » 5 

[01 88] 

ft*, i^tlftl r (CF 3 dpq) 2 (pi O ttft«ft*K:V^<Ot,©»lRe-^ 

#*H«ft*. cna, h ;* ****** * < i5n5««&i^#^w©iKi?i& 

5, -ISMLCT (Metal to ligand charge transfe 
r ) Elli-i* M®, HMaMLCT»»fti;K»l6"r*fclH«t*n*. 

C Tl^fffOKlRX^i' h;VT'$5is|x5n. T & fc> ^ * I r (CF 3 dpq) z ( 
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[0189] 

$ tc . mztxfci r (CF 3 dpq) 2 (pi c) £^tr^*pn**y*§i£Ki&iit* 

■stsmwtt&XL. mmttmtfZ-etcttmT i r (cf 3 d Pq ) 2 ( P i c) 

vtzt t (Dftyttemzm^rco # 6 nfc i r (cf 3 d Pq ) 2 ( P i c) z-sts 

i;^ciD^^yjg?gic7;i/rry^j$Ab, 7;i/=ry«r^#?^^tt^TM r (cf :i dp 

q) 2 (p i c) *ftyf£ : &Tct%<D%y£&mzm'<rCo ZO&m. I r (CF 3 d pq 

) 2 (pic) &&<DftKltmm*®&Z&KttMfc1sV%?£K®&& 0 frdy*® 

f Z t&ftfrvtco C(D<ltfrt>. I r (CF 3 dpq) 2 (p i c) gj*<D8ftttSSft 
[0190] 

*Hfig^JT*^fiE Lfc Ir(CF 3 dpq) 2 (p I c) ti, Bl 2 X'tkLTc <fc o K , — 

# T* t 5 „ 
[0191] 

$fe» *H$Sfi»JT^figb/cI r (CF 3 dpq) 2 (pi c) fcU = MMLCT»iR 

Ofc!-^ (606nm) tfgftT.^WKOe-^ (637 nm) £ £> M , nt)^Xh 

fiili&*^mjte- , £fSftiii : f£H07* HI/* bn^XOfOWXl;: T- £3 

o 

[^8800 4 ] 
[0192] 

xmrnrnvii. mmm 3 t-^js tfc*%B^(DW^^Biift 1 r ( c f 3 d p q ) 2 (p 

i c) £ ft $1 S £ LTffll^c^^l?KO^T, * ft W tc m ^ T. S „ ftfe, *^SS<5>JT 
tt» HI OfifJ*!l«^TKWt4. . 
[0193] 

$*\ #77.s«±k, » ft s 3R % tr >*77 z>,aa{k**x/<-y *U > ^SK <fc t> 

tJS.lt L» SlOlSl 5 1 £M Lfc„ SIOIII 5 1C|flil 1 0 n m £ & 5 £ 
[0194] 

*E, S8l <DBffi l 5 1 #j£jiS;*n*:Etf T^t&SJ: 5 HOtSl 5 1 
[0195] 

; X £ ft ■ rt * 1 X 1 0" 4 PatiSi^tClEELftl, HOlSl 5 l±tc, a - 
NPD (4. 4' - Bi s [N - (1-naphthy 1) - N- pheny 1 ami n 
o] bi phenyl) £ = & it ^ V 7 j* y t * T 5 C t K ± o T IE 7L a A/1 1 6 

lfcjfcfgbfco iETLttAWl 6 lO*$«50nmfctfco & . N P B tHlftt ') 7 
•r y i: <D it 3* & , ft fl tfc t 4 : 1 (=NPB : =.Mit*: V 7 ? y) t % Z & o KmW l-tc 

> 

o 

[0196] 

iEHSAI 1 6 1 OllC, NPB51 0 nmlftSCitJ;!), IE?Lfftj£)l 1 

6 2 * fiK t „ 
[0197] 

25 IC, IE7L^kIB162CD±IC, CBP (4. 4* - N , N ' - d i carbaz 
ol-biphenyl) £Ir (CF 3 dpq) 2 (pic) t^ttf^)t@ 16 3 5: 
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, «^#ffi(c«t^T^fi£bfco »^1163O»Stt30nmt45iHU CBPt 
I r ( C F 3 d p q) z (pic) tOlltktt i:0.025 (=CBP:ir (CF 
3 dpq) E (pic)) kftStiCLft. cntitJt, Ir(CF 3 dpq) 2 ( 

pic) liCBP^Il (t h U y * X)- i: UfcHOtft^f ftfctfJB £ d © <£ ? 

I r (C F 3 d p q ) 2 (pl.c)tty^h»-CB.PI**Xhfc,««n«. 
[0198] 

9t K , 8)111 631E, BCP (Bathocuproine I 2. 9-Dime 
thy 1-4, 7 — di phenyl — 1. 10-phenanthroline)£rl 

7s K* 0 fc-f*Wfc#T < > f&ttJB LT«&?-SJf 

1163) fr^l^^i:LT«lt6-rS«ffi (*^8«TB» 2 Oii T5 2) 'MEfttf 

c i: A< & § o 
[0199] 

£ £ m=?mmm\ 6 4 ±*C, A l q : , t L i fcfc^trfc^&AJil 6 5 
ICi^TfSLft. AH 1 65©*«B5.0nml:4«iHl/ft. * fc» A 1 q 

3 i:Lli:OJt«Jttti: 0. 0 1 («Alq s HI) tftS t? Ktft. 
[ 0 2 0 0 ] 

S&K. tfiiAH 6 5©iK, 7;V$-f i>^5sS5S208il 5 2 tSAUft 

. S2 0til 5 2©)fJli 2 0 0 nmi:4 5J;5lcLf:. 
[ 0 2 0 1 ] 

WiO.fcSfcLTttaLfcRftfc^tt* ^ 1 Of S 1 5 10tfi«t920til 5 2 • 
?tiEat)b , Si^LTlSx^;V4 : -* , 4Slt2tl> IS^nfc I r (CF 3 dpq) 2 

( p i c ) tfm&viMKmz t z Kfgft-r * t ©■?* s 0 

[ 0 2 0 2 ] 

C <D 8 ft It ? £ ^ ^XrtCfc^T, iII?i5lTT'> 8 ft SI ? # 5(K H 

8l£li£fi ( 2 5 *C tcttfc'tifcSHft) T'fT^fco 
[ 0 2 0 3 ] 

M£*S£&H 1 3 ~ 1 5 fc^T . 01 3tt*i*««-lWfitfttfc"3V'T* 01 4 «WE 
--WftWttfcO^T* 0 1 5 «Wg-«!5i(^^ ! lt1tKOV>Ts * tl ? tl H *< fc IS * T? * * 
o 01 3lc£V*TttNtt*tttt* ( m A / c m 2 ) » IK Hi ff ft (c d/m 2 ) 
Sfc. 0 1 4 tc V^ T « tt « « ffi (V) , MMttfl* (c d/m 2 ) 01 
5KfcV>T«(*tt«S (c d/m 2 ) , fllttttftttft* (c d / A) C ft £ © *3 

*IHMiO%^l?l^ 7. 6V©«ffi*9l*nbfc^K, 2 5. 4 m A / c m 2 
0*«**T«»««8tn, 1 0 2 0 cd/m 2 l08gT-5?«t5 C t ft, 

4 . 03cd/A1f^ft. tit. EO»OC I E*ft*K*lt«fiMI 
« (x, y) = ( 0. 6 8, 0. 3 0 ) T 26 t> % © tt ft H* ® A 

i&ItSilii^fr'jft.' 
[ 0 2 0 4 ] 

ftfc* ***«|-ett«L;fc»)fc*?lC»U 2 5mA / cm 2 <Dttift?&gT-mi5it£)55L 
fcfSO8^X^^h;l/*0 1 6lC^f 0 0 1 6 lc $5 V» T HI Ift t£ iH ii (nm) ^ IK fftli 8 ft 
(tt3t¥(4) *It. 0 1 6 <fc 9, #Jl&#J©8ft3l : ?« 6 2 9 nmK8ftX^*h 
;K0lJ-^f L, Ir (C F 3 dpq) 2 (plc)fca*Lfc$8ft*SbTV*Ci: 

[ 0 2 0 5 ] 

[0 1] *%i<DS)Kif K^V'tKiit 50. 
[02] *8BflO8)t^?tCOI/^TifiWrS0o 
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[03] sJcaWOSBJttJRTpfC-D^TttWrSHo 

[06] *%W*mm lfc»*8it^Sn*@ISlco^TttfHt4H. 
[07]#58BJ?£jgfflLf;:?8)tgS©±ffl0o 

[08] *%B^^Sffl Lfc$£ftgfi<D7 U- LlffKO^TKBt 50 o • 
[09] *5IB^%jSfflLfc^JtSB©WE0o 

[eh 0] *»ffl*iffliftt : f.aioH. 

[0i 2] *%a^©lk^Si©x^^h;v*^tl 0 

[01 4] *|gBJ©l8«^?<D«E-it|fi^tt^^T0o 

[0 1 5 ] *«B0f83fc* : ?0«ifc-«*aii*tftt*w-r 0o ■ 
[01 6] *&wftftm?<Dnm$s&-n& ! ft&**'?^o 

[ 0 2 0.6 ] 

. 0 

. 1 h7>^X? 

1 2 fSttJR? 

13 Hi oil 

14 $ 2 <Dtt® 
I 5 1 

16 hi mm&mm 

1 7 Et& 

l 8 PSg« 

1 g h 2mffl&B\& 

15 1 Hi ©wfg 

15 2 S2<D1® 
1 6 1 IE?Lft AH 
1 6 2 iE7H^5M» 

1 6 3 %ytm 

1 6 4 

1 6 5 1?SAI 

18 1. HI O-Wffi 

18 2 S2(Dli 

191 ie a a a m 

1 9 2 

1 9 3 fSftH 
1 9 4 H ? H H 

1 95 t?axi 

5 0 1 A 

5 0Z *77 1/-A 

5 0 3 -9" ^7 U-A 

504 ^77U-A 

7 5 1 HI ©IS 
752H20M 

7 6 1 t?SXi 

762 m?mmm 

7 6 3 ISftJB 
7 6 4 PS® 
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7 6 5 ftftm 

7 6 6 IEftfl2t)l 

7 6 7 ]EfLaA/i 

771 mi <onm 

7 7 2 £ 2 <DttS 

7 8 1 IfiiAI 

7 8 2 a?tt^s 

7 8 3 f&yem 

7 8 4 E?L$&j£B 

7 8 5 Sg 1 £>JI 

7 8 6 % 2 <DM 
7 8 7 

7 8 8 fEftB 

7 8 9 IE?Lf&i£Jf 

7 9 0 IE Tift All 

901 8lOh7V^X> 

9 0 2 2 (D h 7 > Zs # 

9 0 3 

911 y- 

9 1 2 y-x-ffl#lt 

9 1 3 .»J&ffly- h«#*K»EItt 

9 1 4 JHSffly- 

9i5- v-x«#i»eBfiaa 

9 1 6 tti® 

9 1 7 Mft&tt 

9 18 X 4 y & 
9 19 v =f- 

9 2 0 X >f y 

10 0 1. 8lOh5>^X* 

1002 $20F7y^X$ 

1003 y-.hM« 

1004 y - xi ^ 8i 

1 0 0 5 mfit«*S*§i 
1 0 0 6 ttffi 

soia « * &&mm 
soib unmm 

504b &&$F*g 
5 0 4 c MSSIM 

5 o 4 d ttnytmm 

5 5 2 1 

5 5 2 2 Eft 
5 5 2 3 S^SP 
5524 * — * — H 
5 5 3 1 g^SP 
5 5 3 2 gft 
5533 Xlf-A- 
5 5 5 1 g^SB 
5 5 5 2 

5553 7 >f t 
5 5 5 4 %Ftii1l& 
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5 5 5 5 ^AftSfl 

5 5 5 6 Witt 7^<< >y =}• 

6 5 0 0 g& 

6503 FPC ( 7 \s * *S 7 7 V V b V - * 'V h ) 
6 5 0 4 V hffii^S« ( P W B) 

6 5 11 B^SP 

6512 v-xam&mw}®& 

6513 ' ffjiffl^- h fl ^ ^ 18 1(1 HI K 

65 14 mzmv- h ffl^isffiSiiHiES 
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[05] [07] 
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[016] 

U i 1 
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